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Practice Test:
Basic Math Review

1. What is the value of the following?
3, 3
5 5

1.2
b. 2.3
c. 1.9
d. 0.5

®

2. What is the value of the following?

15

_ 14
23
16

a. 0.98
b. 0.54
c. 24

@ 0.75

3. What is the value of the following?
23
11
2

5

a. 543
(®)5.23
c. 5.01
d. 5.55

4. Solve the following x:
14x =57

a. 4.12
b. 4.34

) 4.07

d. 4.23



5. Solve the following x:

(23)(15+x) =157

(3)-8.17

b. 8.17
c. 241
d. 1.23

6. Solve the following x:

15, 23

X 54 254

a. 0.065
b. 0.032

0.059
d. 0.043

7. Solve the following x:

=22 1L.8=X

24 . 23 —
8. Solve the following x:

156=23x (14+12) X= 0.2b

9. Solve the following x:

23x=;—§ X = 0.0\}_

10. Solve the following x:

146x (29 220 X= 0,00\,

11. Solvleothe tz“ollowinix: IQ")(N + \,\)'1' - \0%(1“732 z \,?' ’
log |10tx = = |4,
(5] oS = A
Qo+ = 9

12. Solve the following x:

log (2) +[V (24 - x)|=23 {L’B\—)\ "= 22"_\, ay-% = 4.8
oo o Ly [y
[ (24 -ag)q] {5\52‘{] |




m§ (4. 853 12 =X :;i‘i
13. Solve the following x: 25 . X T &
[\/(12 X)}[(ln(IZ 3yl 32[03'0] [277 ]

14. Solve the following x: | 4

log [x/ (23 - x)j 4 °) ‘w) ﬁ?’*%\ﬁ ] L ‘8

S oy« 0 |

(NG Sy;QS\’bS\e\nz)
[\1‘5-)\)] = [2.3 % 1o I
2’""’*, = 13192:b

BRI
'“‘”[@~|52 3 o |
N (3225 i

15. Solve the following x:

243 -1In 14 (MM)_J S

)

\-,5 - fh”"
SN EL '2‘*3 '15
4 wgﬁ*\ IR P T -
2\ [132- M3 B
KW NB k “Inti - F)S

' [we-—ﬂ] (ﬁ%m‘m \)

U5 —% o 25.\\

- 1d




Practice Test: Conversions

1. Convert 32 5 1nches into meters.

2)7_-‘5mx gg_x@_,m..; 0.93 we"mrg
[QVVN
2. Conver(bl 3() cub1c feet of water to read in liters.

130 &4 e.r .
X 00%3\ 0y T 3b%at

3. Co%\ée{‘t .:2@)54 feet into meters. 5,54 \
2 PITN AL RV A TH RS
XAm X T X Tooew .
4. |C5(.)3\6ert eﬁl ,500 yards énto miles. b b . \
Y = 0.85 wiles
X 99 " 580 &%
5. 5,233 Ibs is equal to how man
5233\Vs \X& ’:/‘Lér%- 22784%3% .Ha
X 3ot >
6. Aodepth 0f 20,000 feet is equél to how many centimeters?
2 oooﬁx '%;“x 2' : = 609500 cw

7. 625,000 gram piece of equlpment is equlvalent to how many pounds?
625,0005 \kay D 2\\o5 = 123N5 \bs
/000
8. Height of 38,000 feet is equlvalent to how many kilometers?
| £ lin J00ew JO00WMA -
9. Convert 2300 mllhgrams per liter of liquid into pounds per gallon

27,700% i 448 \ar IKa 2219
y \ . 0.03\
l.o!o:vc:‘ Vg X 1000 moy X o000y X Koy 32:‘\5

10. Convert 24,000 kllo\g;ams per %quéc aq; of air into pounds per liter.
24,900 Ko\ 2:2\vs \

ITCETTY 1 L 1Ves/g
11. Convert 150 pounds per square feet in h%rams per square inches?

'50\\95 \\(S mQO g
ETCEEP e 1Koy *\LH 113, 5"’*\

12. A sling load tested for 240 lbs is equivalent to how many grams?

240\ws VLN o0y .
X Tt ey o (edle

13. 42,000 pounds {)&r square inch 1s_fqu1valent to how many kilograms per square foot?
W2000.ks x SR T E 214400 ke
14. Floor iy; load tested to be 45 Ibs per square foot. If floor total square footage is 320 square

feet, how many total kilogram weight is allowed?
220 ¢4t d2les . )y 400 \bsy L s L5465
X | 4% 2-2\\o5 =

15. If cement mixing requires 2 gallons of water for every 5 pounds of cement, how many
liters of water do you need for 230 pounds of cement?

220 los, 290 “ xl—)w | Liver - 3472 ¢
515 |aal l%qﬁa




Practice Test#3
Geometry and Trigonometry

1. A cylindrical water storage tank must hold a volumetric capacity of 300,000 gallons to
serve a population of 150 people. The commercial property where this tank must be
built can only fit a tank with a diameter of 12 feet. How high in feet should the tank be

constructed? ;. Wtk V= 300,000\, 4 gs « 0.0353) C—Vﬁ: 2.9 qT4y &3

_ZJQ, Q']L{ ‘e“g = ,‘.;.'( ‘3\'@\\1 \\ \gﬁ \ \ O“Tt
2528 -\ ,

2. A fuel truck requires its tanks to be drained. Assume that the fuel truck is full to its
capacity. It is exactly 30 minutes to closing time. A fuel pump has a pumping capacity
of 120 gallons per minute. If the diameter of the tank is 15 feet and the height is 20 feet,
will the eLbe enough time to safely empty the truck before closing time. v
2 -
V= h - YOOP)_ apany 3 W3, 2 i T X 2els 24 £3bog)
q 00353\ {\° Llfbxb

L5250l L _ . o .
53 N Gooa) - RAAwan 7 20min 57 MY Timg

3. Given the following values, calculate the angle indicated.

2% _
’%ﬁt/ NOGEN

23 feet

4. What is the incline if a driveway rises 5 feet from ground level, and has a total
driveway length of 35 feet?

Mo = 10% o

5. Using the same problem as #4, what 51_s the angle of the ramped driveway?
! N
5' \:’:5 SO T 35
& )
@ : 8 u:

6. A storm is coming and all of the fuel tanker trucks are required to be emptied and
purged. A fuel tanker truck with a radius of 12 feet and a height of 23 feet is full of fuel.
With 2 fuel pumps both pumping at 110 gallons per minute, how long, expressed in
minutes, will it take to emp(i the tanker?

o BN LY @) gy o5 43, _Loats 1oal L goBq qale

-

*
4 4 O Rl A
‘ y . WOaal _ .
Pamp RRTL: 2% 3% = 22000 fuiy

‘1868%5%\5\{ \wmivn = 255 wona
2“2,00561\



7. Given the following right triangle, determine the length as indicated with the arrow.

20 inches

—

12°
—=>

20
"“QV\QQO) = _’T'_
T2 G4

—_ thore \s 250,000
8 If 2 ogm requires 55 m® of clean air per person and the reest-velume is 288 cubic
feet,Qhow many people maximum is allqgved to safely be in this rgom to work afor an 8-
hour day?_ -~ E v [b.H twa \wa 3
Ye6,000 £ 3 X TR — W b m
0.035%) ¥ tin [X10° ey

How?, \p&rage . 2

9. Given the following figure, how long would it take to fill the room with air (assuming
it had no air to begin with) if the air compressor can only produce 23 cubic feet of air per

?

minute. \QO\W\X \ Ot - 10 M
T 74 inches | "2\\ W
S 7 24 inches ZL\\W\\A __\...fi.. T el @‘t
120 inches _’ l?é‘tv\ %
) 2 Hn AT

V= IWx 2 %6 = 1208 7w .
f'Z.O _‘).\3 \,M__\_..._\v\ - \3

* R 2 A

10. An aircraft with an air speed of 550 miles per hour is meeting 90-degree crosswinds
from the left. The crosswinds are about 55 miles per hour. What course correction (or
angle relative to its current straight line heading) is required to compensate in order to
reach its destination? 55
A ——,

P WG =
h 5‘5“’\?\" SIWe = 550
’ 0
3 8 G = 50

-t
;.

2%




11. Safety section is conducting a design review of a fuel tank design. The tank is 130
feet in diameter at its base, and 55 feet high. The containment system must be able to
hold 110% of the tank’s fuel capacity, if there was a leak. Therefore, what is the
maximum capacity that you sh;)uld expect the containment system to hold in gallons?
g W 0 ). n10029 W ot o faal gyag8ag
4 4 0363 * Mot ol

5,478,825 » 110 = 5,026,708 a\als

12. A design engineer wants to design a ramp to the storage warehouse for forklifts to
carry their loads. The ramp is 30 feet long and 4 feet high. The manufacturer of the
forklift recommends a maximum incline of 6% when carrying its maximum load test
capacity. Assuming that the forklifts are expected to carry up to their maximum load test,

is this design within the manufacturer’s recommendations?
4

L' " '00 - |%7° > bo/o {V\b\‘w\,ﬂ

am——
’

50 NO



Practice Test#4
Engineering and Physics Review Part |

1. A tower crane must lift a load weighing 1500 Ibs. Its counterweight is located 60 feet
from the mast. If the load is lifted about 100 feet from the mast, how much
counterweight in pounds is required?

- F,D,
(150X oy - F D
25’)0\\95 =

2. A demolition crane holds a 15 short ton solid ball for tearing down walls. At a height
of 50 feet, how much potential energy does it possess?

15 s, WOONos 2 o\ PET MY

-

1Yowm ‘@0 b0o X 32.2Y 50"
= §$300000 fi-\he

3. During an accident investigation, an englneer reviewing the damaged structure,
estimated that approximately 150,000 ft-Ibs/sec? of force had impacted into a store’s
structure. If the car involved weighed 2200 Ibs, how fast in miles per hour must the car

have traveled when it crashed? WA WA ©
— vyt b . 3\\05 [2 D
¥= WL - 150,000 fen/ v = Vo 200 2 e 68,50
bo-3ft  BL0see ™ w1

=V

K L'WY 5280@%@ "5’?’“/

4. A warehouse has a_L#000 Ib forklift, ch can exert 1,000 1bs ga

y load. Thereis
a 5 degree ramp wj#f a coefficient of fction of 0.15. What is e maximum load that the

S [ 1
H .

) \\\ \\\

) pmg offa ramp? 4

ot .

P
RN

5. As a safety officer on-site, a supervisor comes to you to advise that he wants 2500 lbs

of steel girter lifted onto a commercial building under construction. The tower crane on-

site has a counterweight of 20 short tons located 55 feet from the mast. What is the

maximum distance from the mast that the load can safely be lifted? ! sWat don = - 2000\ Ia g

20 ok Yous % \7‘\\"0\2\\0 = 498000 \\bs FD =F, D
Swed Yean (9o,000)( 55 )= (2300\\s5) D,
830\\os =y

6. Using Problem# 5, the supervisor needs the 2500 Ibs of steel girter transported at an
area requiring the tower crane to reach 200 feet from its mast. Given the information in
Problem#5, is that OK. D, = Fy D

F 59 (2500\1,5 Y 200 £+ )
F T09 tbs covTeiny c,m}\\ e Wired]

F < HD,OO\O\\oS
NMES - 0N

1

A



out 2.5 degrees. /
, in pounds?

P

8. In another vel’ilcfe-acmdent investi gatlon an engineer estimates that the structural
damaged was caused by about 135,000 ft-Ib per sec” of energy. The car involved was’
estimated to have traveled 85 mlles per hour. How much did the car weigh? (hint: not the

mass, the weight). W= “\’\V 9 vanfe >y | a % ,\:’?bq_...; RS 1@70&

\ L0050 hwwde
135,000 - ND.@@
- W= ey
3, M W) 322y 55T s

B ey

9. ' Using Problem#8 above, what is the equivalent height needed, if you raised the car
and dropped it, in order to attain the same kinetic energy?

Pe= vy
155,000 - (551 Woo)(32.2) W
7 5" <\

10. A tower crane has a standard counterweight of 345,000 ft-1bs with a distance of 20
feet from the tower’s mast. Is it sufficient to lift a 12,000 1b load at a distance of 40 feet
from the mast? If not, how much additional counter moment, in ft-1bs, is required?

(5"“5 000§(363 = éc\ 00000 QL \\boi = COUMTUL W QYre T
(‘2,000 H0) = 4 30,000 by

COUMTUL MOMEM T > MUMENT
NAS

11. A wheeled cart requires about 25 1bs of pushing force to move a load weighing 450
Ibs. The cart weighs 1351bs. What is the coefficient of friction of the ground?
(Obviously, assume that this ground is level.)

Nz 1%5\\05 + HISO\\OS < 586\\95
Fea® =7 = gge - 0.0Y

12. A truck weighing 10,000 pounds is traveling at 65 miles per hour. How much kinetic
energy is being developed? \,u~ w\cD D Az 2000 Ney 3‘ | bo
e oy 35, ) 222 0l

= 1Y) 2265 Yoy, o Phoose tm

. Hl




13. What force is required to keep a load weighing 200 Ibs from moving down a ramp,
Wthh is inclined at 3 degrees and has a coefficient of friction of .13?

T
P TN S“,'\OZ; goo
»@xw F- uN Cos 3° * Soo Yoo
= A3 (191 9% s = M N
r 25.46 \bs 10.6 Vs <2590\ 3 FORCE

14. How much force in Problem#13 is required to push the load up this ramp? REQ = O \\o$
25.9 s 4 10-5Vbs = 3b. Hb b

15. Using Problem#13, except this time, you have a 350 lb load, how much force is
needed to push it up the ramp?

2" I
Cos = 7 350\,
2405 = N
Vs

Fo Nz (1RY2M9.8) " HQ L:f\\i?
45.4 4 3449.5 = ﬂ:;»‘i‘*i,\;a 1\&;53




. Practice Test#5
Engineering and Physics Part II

This block and tackle has 8 lines and is expected to carry

lift the load? -L()SO‘J\ - Z\L\\\Df)

OB i

2. What is the amount of force on c, then, to pull the 2500 Ib load in the system?
Assume pulleys are frictionless.

6
2

ra

3. A 2rope slingis gp@tﬁlg a 11,500 1b load If the sling angle to the load is 60

degrees, how muqh’force is imposed on the left sling?
z‘ | :

Y

Loy bO

/ 11,500 LBS
¥ kf;“

1500 Ibs. How much force, as shown, will be required to

3.5 \s

[2500) = =g

B o SRt

N 580

< <« 1%,000 \b$

gt L



4. A 3-inch diameter pulley is a line to a 250 Ibs load. The 3-inch pulley is then attached
with a rod to a large 12-inch pulley. How much downward pull with the rope on the
large 12-inch pulley do I need to lift the 250 Ibs load up?

£2.5 > F"z;.
Yoo

5. [Ifload A is 200 Ibs and load B is 74 Ibs, how much upward force do I need to pull to
keep the loads in equilibrium?




6. A handle measuring 12 inches is attached to this 6 inch large pulley. There is a smaller
3 inch pulley. How many of pounds of force is required on the handle to lift the object

weighing 230 Ibs?
FI D, - FL DL

(220)(3) = F, (12)

N5 =F,
\bs

7. A newbie who only weighs 135 Ibs shows up to work at a construction site. The
supervisor breaks him into the job by having him lift 450 Ibs of cement bags to folks on a
higher level. How much downward force is needed to lift the load assuming that the
newbie only has a maximum pulling force of 115 1bs?

im« (L§ Q\\Q‘}j 'SD\\OS
1500057 NSlog

A boom operator is asked to lift a 114,000 1b load onto a tractor trailer. His wire rope is 8
parts line and the pulley has friction factor of 20%. The boom operator lost his operator’s
manual so you do not have any idea what the Safe Working Load is. The wire rope looks
in very good condition, though. Assuming that you want the wire rope SWL to be 5 times
the load as a good safety measure, can the operator safely lift th1s load within the
estimated SWL that you calculate? DADNWALTLL = - sh

WLz (1B xB = 18 tems=z 3,000\ by
NOT SPFE. To LIFT Ly 2 0L




A
9. w LL%QM (!_'_ -!‘S}
= B0% \\ue

swiLs V%8 = @dewmst 1b,0000s

R 77'“60(90 el

e o

This mobile lifting device is needed to lift a large automobile engine. The engine with an
attached heating block is approximately 1150 lbs. The wire rope here is 4 parts line and
the pulley has a 15% friction factor. Again, the auto shop lost the manufacturer’s
operator manual. Based upon the estimated SWL, can this device safely lift the engine in
question assuming that you want a 5 to 1 ratio between the SWL and the engine weight.

DiewetTel = 1.0"

10.

Newbie is back on the job. This time, the supervisor rigs a different pulley. Using the
same 450 Ib cement bags being lifted up to a higher level, can Newbie do it? Note that
because Newbie is still hurting from yesterday’s job, he is only able to give a force of

only 90 lbs. n
S5-1= 4 5(450) = N3bs L9\
NQ




Practice Test
Basic Industrial Hygiene

1. During a sound level survey of a small generator, you measured 105 dB at a distance
of 1 foot from the generator. At what distance from the generjtor is required a Safe
Distance to be at a 85 dB level? IR = B, + 20 lom —>

@ 10 Feet ' _ , D Iy i
b. 15 Feet 85 = 105+ O loey o
c. 20 Feet 10 = ¢, '
d. None of the Above

2. Youreceived an Industrial Hygiene report where a worker was exposed to benzene at
.2 ppm for 2 hours, and later, .05 ppm for 6 hours. What was the Time Weighted
| Average for this worker? TwWA = (2- :?)_,\,',‘*0) + {. 05 - lo‘u.@i)
a. 1.0 ppm I Q
(6) 0.09 ppm
c. 0.2 ppm = 0.0 PPw
d. 0.3 ppm

3. This particular industrial process releases about 1 pint of solvent per hour. Each pint
of this Chemical X releases about 2 cubic feet of vapor. Using a Safety Factor of 2, what
is the minimum amount of ventilation required to reduce the concentration to below

0/0 - W3 A
l'Olg"ﬁn (P ~ ? U\'M__ LeL .‘_E:.t ¥ .,2.:&% - 0‘{3%’?} Q'{’QW\‘
é67cfm - T Joo  Owan A < 2
.1 C =
= == AIQQ
c. 8.2 cfm oL ; 0.0b 7w
d. 5.0 cfm = ‘O’ﬂ aioo = &1 Q‘(;..”i?;.o

4. There are three Navy seamen applying metal primer and coating inside one of the
ship’s quarters. Industrial Hygiene survey determined that the primary component,
Toluene, was measured at 200 ppm TWA even with the doors open to the outside. What
is the minimum respirator protection level required using a Threshold Limit Value of 50

ppm? " -
(a)Half-Face Pr = ’2505 - =4y WPOLVF Fpee - }S}
b. Full-Face 1S CLoni st

c. Powered Air Purifying

d. Airline

5. During a noise survey, you measured, using a sound level meter placed near the
worker’s ear, the following measurements: 103 dB for 2 hours, 95 dB for 3 hours, and 97
dB for 3 hours. What was the noise dose for this individual?

2.100% T-
b.200% - ?Cuqo/s]
00%

%00% T - 122 Yo -

loagg® 122 NOWSL - loo); —~+ — + 203
= = , ,

T L’ DOSL 2, 2,
BeB -



Practice Test
Statistics

1. While reviewing tank rollovers across the Marine Corps and Army services, you
determined a death rate of 2.5 per 100,000. On your Marine Corps Base where you have
a total of 850 tank crewmembers, one is the probability that you have exactly 1 active

duty death Bdue to tank g)llovers this year? 7\" e-?\
a.1% 50 2. - - P =
X e = 0, <
(5:2% 190, 000 021 ="A X1 _(e2)
c.3% = (0.02)) e
d.4% R

0
= 0,02\ = 2 /0

2. During a sound level survey, you measured the following readings in the exact spot
inside a industrial facility: 77 dB, 83 dB, 85 dB, 79 dB, 82 dB. What is the average of
these measurements?
a.80.2

(B.81.2
c.82.2
d.83.2

3. For Problem#2 abov t is theg standard deviation?

a.3.0 S = £ (R -%Y*
®3.2 A

c.4.0

d.5.0 =

4. Your office recently bought a new noise meter, but you are not sure if it is more
precise than your previous older model. The new noise meter, designated Noise Meter A,
is taken to the field and used in 10 different locations to measure sound in the dBA scale.
Here, the mean was 85 dB with a standard deviation of 3.0. The older noise meter,
designated Noise Meter B, was taken to the same sites and the same time as Noise Meter
A. Here, the readings from Noise Meter B had a mean of 87 dB with a standard deviation
of 3.5. Which noise meter had better precision?

- SP S0
a. Noise Meter B - O - ) . C Vo T e o [ f)
(® Noise Meter A Q\)Q 1o ( X p Ve Tloo( %
3.5

c. Both have same level of precision = 100 ( 2 =
) 0o (&

- 3.5 R Y402



5. As a safety officer for Security Caméras, Inc, you have been tracking the failure rates
of Security Model A Camera units. Based upon the graph below, a mean failure rate at

170 Days

of constant use, and a Standard Deviation of 100, what is the probability that

the back-up unit will fail at 210 hours of service?

#
Failures

|

N N I T U O N B I

Pl

Frr ettt

120130140150160170180190 200210 220

a.20%
b.30%
8:50%
(5%

(%=X)  210- 170
5D T oo

2TRBLE =2 0, \55
©.50 + 16564 = . b55H Y LS. G A

p——————ep e,

0.4
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